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Overview of the System

o Spatially distribute, temporally allocate and
Speciate emissions.

* Project emissionsto future years.
e Generate datafor use in modelling and GIS.

e Consists of point sources, area sources, motor
vehicles and biogenic sources.

* Produce emissions for multiple grids.
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User Interface

“, Auckland Emission System

” Daka Edit Quality Assurance Repork  Expork |
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@, Auckland Emission System M=l

” Diaka Edit Quality Assurance Report  Expork
|- H SRy sBE Y - (2@ E YE AR B0
EndustyData ___________ MEHEE

Site 1D I [

Site Information | Dperating Schedule | Stack Parameter | Emission

Site Hame |3M Mew Zealand Ltd
Site Address |25E| Archers Road
Site Suburb IEIenfield

Site Distnct INu:-rth Shaore

File Reference |8EII:IEI

Permit Humber I 22760

Procesz Description |.ﬂ-.|:|hesi\-'e T ape Manufacture

ANZSIC code |2533 - I
Easzting I Z2BEE.2 km
Horthing I E490.1 km

Record: HI 1 II 1 IH IHEI of 269 A |
unique site identifier | | [ MM | | g

Form for entering industrial site information



&, Auckland Emizzion Syztem M=l E3

” Data Edit Quality Assurance Report  Expork
IERLEIEE AR S AR AR O A -l SRR =R =N
B Industry Data =] E3

Site 1D I 1

_ Site Information | Dperating Schedule | Stack Parameter Emission

Emizzion Speciation azsignment

Source type | Source ID | Pollutant | Emission, tyr

low lenvel 1 Cco n .
o level 1 co2 16.9 Profile [0000 -]
| P lowlevel 211 (e 0.0
I T 1 502 n Speciation prohle
|| low level 1 TP 1 Species | Fraction
[ o level 1 Vaoc 38487 k(0 059595
1 GE 0.1

Projection
Year | Projection factor
| »| 19332 1
[ 20m 2
2021 2
* 1
Record: 14| 4 || 1 v | e p#] of 280 i
stack or o level | | [ ML | | i

Form for entering industrial emissions



@, Auckland Emizzion System M=] E

” Data | Edit Quality Assurance Repork  Export

(| nee S REEEE iz o | Bl R YR AKX B g O
5 nof R cove |y T ]
Copry Chrl+C
Si R paste Chrl4y
Paste Special...
Site BEstE A5y EErint ﬂ Stack Parameter | Emizzion
Paste Append
il Delete Del Cd Ltd
sil KA Delete Record -
Sil Select Record
il Select gll Records  Chrl+A nl
Fil @& Find... Chrl+F
Pe Replace, .. Ckrl+H
Pr =n e g Manufacture
AN GIEGDELinks
Easting I 2666.2 km
Horthing |E4E|EI.1 km
Record: 14 < II 1k |1 ]r#] of 260 o |
|uni|:|ue site identifier | | |_| MM | | i

Edit menu



Quality Assurance Menu

@, Auckland Emizsion System

” Diaka  Edik | Quality Assurance Fepork  Export |
“ [ = E Induskry

Area Source
Motar Yehicle

Biogenic Source Pk

Ready N T




Report Menu

@, Auckland Emizzion Spztem
” Daka Edit Quality Assurance | Report Export

“ 1 & & | Sh[ & T | ( Industry Annual Emission

] Area Source Annual Emission
Motor Yehicle Annual Emission
Bingenic Annual Emission

Induskry Daily Emission
Area Source Daily Emission
Motor Yehicle Daily Emission
Biogenic Daily Emission

Ready | | || UM |




&, Auckland Emizzion Syztem M=l E3
” Data Edit Quality Assurance Report  Expork
(8- @@y iRy o a® il Yay a0 B2a |l
Resolution | Year Source Co Co? NOX 502 TSP VOC -
id 1 1993  aerosal 35363833463
. 1) 1995 | awiation 215889324055 164323.20994 74903217697 50355106034 B0.574278956 51973659348
- 1 1998 hitumen 16873192603
- 1/ 1998 | coal combustion 2198.8634233 153920 44156 A4 971581869 227 21587402 1293 4490111 543871585554
- 1 1998 dry cleaning 21223200255
. 1 1998 gas combustion 3329179029 166629 06679 12351430114 07552715721 14.83587915484 518659333594
- 11 1998 gas leakage 245 99353773 1023.4315973
- 1 1995 | lawn mowing 2037 89779104 3592 5080168 15120420203 02018197418 14945812862 6127019356
. 1/ 1998 | locomotive 124 13762932 19957 960745 40220311298 41762536659 25 4133086589 12026509585
. 1 1998 | LPG combustion 4. 2242791828 29103605153 31126269550 1.750357E-07) 0.83853219434) 0.66E99145589
- 11 1998 off-road vehicle 241 141499765 1885 6476093 34 362661520 12415414113 06812017736 26 961473557
- 11 1995  pleasure craft 1711.1466465) 19616592453 143.88951659 12 422117025 8.2814110927 | 472.0404367 4
- 11998 senvice station 2224 8123713
- 11 1998 shipping at berth 42 72EVEATES 15444.0541593) 23912064117 203.21664105 32.313598551 15654144622
- 11 1995  shipping at sea 2P 217313962 15700307538 321.75346099 24578957444 32784175101 71257850016
- 11993 surface coating 2938 5163045
. 1 1998 Unaccounted fuel | 28138334762 295153.09795 24016202349 242 35701576 411.755458953 697 69472204
- 1 1998  waste combustion | BBS.12878933 2B921.678973 47 50920017 79181997535 126.69119606 237 54600827
- 1 1998  wood combustion | 73755159438 186729716 101.41334907 12292526671 9586.03153524 1843 8733559
| 1 2011 aerosal 4030.8457 758 |
Record: 14 [T 1 v |wi]rs] of 114 v
Kl | &
‘size of grid cell, km | | [ ML | | i

Report: Area source annual emission




Export Menu

@, Auckland Emizsion System

” Daka Edit Quality Assurance  Repork | Expiark

“ 0 = | a6 o | & | (215 Spatial Surrogate Data. ..

iaIS Annual Emission Data. ..

515 Hourly Emission Data. ..

Model Data...

Ready T aum| &




&, Auckland Emizzion Syztem

” Data Edit Quality Assurance Report  Expork

(M- H SRV &§BEY - |L® LI YE AKX B G-
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B Export model data

Enter the day and resolution of the gnd that pou want to export the data:

Year I im vI Dan Iweekda_l,l vI
Seazon Isummer 'I R ezalutian I 3 *I ki

Select the type(z] of data that vou want b export:
Low Lewvel I Area Source

Stack Emigsion [ tdatar Yehicle

Stack Parameter [ Biogenic Source

Enter the directary where you want ba expart the data:

Directary cemp

projected year | | [ ] UM | | i

Export model data dialog box



annual
emission

spatially

site information

operation
schedule

projected spatially ~ projected spatially

» disaggregated ——» disaggregated ¥ disaggregated hourly

- hourly emission - hourly emission - speciated emission
projection .
iation
factor gpeciation data
stack
parameter

‘ Data flow diagram for industrial emissions



Area Sources & Motor Vehicles

annual
emission

spatial data

projection
factor

~ projected ~ projected projected gridded -

» gridded annual ——» gridded hourly — —» hourly ‘

- emisson - emisson - speciated emission:
temporal data Speciation data
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Data flow diagram



Biogenic Sources

,,,,,,,,,,,,,,,,,,

| N gridded hourly
grl_dd_ed >grldde_cl hourly > peciated
emission - emission | .
| emission
meteorological .
data Speciation data
terrain data

‘ Data flow diagram for biogenic emissions



Spatial Allocation

gridded spatial gridded spatial gridded annual
surrogate surrogate ratio emission

annual emission

e Sum of gpatial surrogate ratios for a spatial surrogate is
1 inthe 3 km spacing grid.

e Spatial surrogate ratios can be different for different

years.
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Temporal Allocation

emissionin a
season

seasonal
temporal factor

number of
weeks per
Season

emission in an
hour

emissionina emissionina
week day

daily temporal hourly
factor temporal factor
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Hourly Profile for Vehicle
Kilometres Travelled
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Speciation

VOC

OLE
PAR
TOL
XYL
HCHO
ALD2
ETH
|SOP
NR

NO
NOx —p NO2
PM 10
TSP PM2.5




Quality Assurance: Industry

@, Auckland Emission System _ O] x|

” Data  Edit | Quality Assurance Report  Export

“ 1 = E Induskry » Missing Coordinates

Area Source » Missing Operating Schedule
Mokar Vehicle  » Missing Seasonal Profile
Biogenic Source Pk Missing Stack Parameter
Missing Projection

Missing Speciakion

Oukside Grid

Use Defaulk For Unspecified Speciation
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Quality Assurance: Area Source

@, Auckland Emission System _ O] x|

” Data  Edit | Quality Assurance Report  Export |
[0 & & ndustry PR R =R
Area Source k Missing Projection

Mokar Vehicle  » Missing Speciation

Biogenic Source Pk Missing Year in Spatial Surrogate

Missing Grid in Spatial Surrogate
Inconsistent Spatial Allocakion

Use Defaulk For Unspecified Speciation




Quality Assurance: Motor Vehicle

@, Auckland Emission System

” Data  Edit | Quality Assurance Report  Export
“ 1 = E Induskry »

Area Source »
Mokar Vehicle  » Inconsistent Spatial Allocakion

Biogenic Source Pk




Quality Assurance: Biogenic Source

@, Auckland Emission System

” Data  Edit | Quality Assurance Report  Export |

Induskry
Area Source
Mataor Yehicle

Biogenic Source Pk Inconsistent Emissions bebween Grids

Ready I T




Some Results...

VOC emission
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Conclusions

e Capable in both urban-scale and regional scale
domains.

 Includesindustry, area source, motor vehicles
and biogenic source for air quality model.

* Project emissions to future years and generate
different scenarios for different policy settings.

 Demonstrates the feasibility to develop a
comprehensive and powerful emission system

on a personal compu?F\




Acknowledgment

* The Auckland Regional Council for providing
the permission to publish the results presented
In this conference.

E|>\




